Effects of ketone bodies on basal and insulin-stimulated glucose utilization in man.
Using the euglycemic clamp technique, we investigated the effects of high ketone body levels on basal and insulin-stimulated glucose utilization in normal subjects. Infusion of sodium acetoacetate in the postabsorptive state raised ketone body levels from 150 +/- 20 (+/- SE) mumol/liter to more than 1 mmol/liter. Endogenous glucose production declined from 2.71 +/- 0.20 mg kg-1 min-1 to 1.75 + 0.26 (P less than 0.01) and glucose utilization from 2.71 +/- 0.20 to 1.98 +/- 0.17 mg kg-1 min-1 (P less than 0.01), while blood glucose was maintained at the initial level by the infusion of glucose. There were no changes in plasma glucagon, insulin, or C-peptide. Plasma nonesterified fatty acids (P less than 0.01) and blood glycerol (P less than 0.01) and alanine (P less than 0.05) decreased, while blood lactate increased (P less than 0.01). Infusion of sodium bicarbonate had no effect on glucose kinetics. The decreases in glucose utilization and endogenous glucose production during the infusion of acetoacetate were not modified when the fall of plasma nonesterified fatty acids was prevented by iv heparin injection. During control euglycemic hyperinsulinemic clamps (1 and 10 mU kg-1 min-1 insulin infusion), endogenous glucose production was suppressed at the lowest insulin infusion rate; glucose utilization increased first to 7.32 +/- 0.96 mg kg-1 min-1 and then to 16.5 +/- 1.27 mg kg-1 min-1. During euglycemic hyperinsulinemic clamps with simultaneous sodium acetoacetate infusion, similar insulin levels were attained; endogenous glucose production was also suppressed at the lowest insulin infusion rate, and insulin-stimulated glucose utilization rates (7.93 +/- 1.70 and 15.80 +/- 1.30 mg kg-1 min-1) were not modified. In conclusion, acetoacetate infusion decreased basal, but not insulin-stimulated, glucose utilization. The increase in lactate during acetoacetate infusion in the postabsorptive state suggests that ketone body acted by decreasing pyruvate oxidation.